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AMSNDMENTS 

Please cancel claims 59-110. 

Please add the following new claims. 

Current listing of claims 
Claims 1-110 (canceled) - 

111. (New) A method for identifying an atom of a common ligand 
mimic that is proximal to an interface region of 
an enzyme; 

wherein the enzyme can bind a common ligand (CL) or a 
common ligand mimic (CL mimic) at a common ligand site 
(CL site) and can bind a specificity ligand (SL) at an 
adjacent specificity ligand site (SL site) ; 

wherein an interface region is defined as the atoms of 
the enzyme between the CL site and SL site, and atoms 
of an SL, if bound to the enzyme; 

wherein the enzyme can catalyze a reaction involving 
the SL and a reactive atom of the CL; and 

wherein a CL reactive region is defined as CL atoms 
immediately adjacent to the SL; 

comprising the steps of ; 

(a) identifying an atom of the interface region, 
comprising the steps of: 
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(1) binding an SL to the SL site of said enzyme; 

(2) irradiating a nucleus of an atom of the SL 
reactive region; and 

(3) identifying in a multidimensional NMR experiment 
an NMR cross -peak corresponding to a nucleus of 
said enzyme that is perturbed by the irradiation 
of the nucleus of the SL reactive region, thereby 
identifying an atom of the interface region; then 

(b) identifying an atom in a CL mimic that is proximal to 
the interface region, comprising the steps of: 

(1) binding a CL mimic to the CL site of said enzyme; 

(2) irradiating the nucleus of the interface atom 
identified in step (a) ; and 

(3) identifying in a multidimensional NMR experiment 
an NMR cross -peak corresponding to a nucleus of 
the CL mimic that is perturbed by the irradiation 
of the interface nucleus, thereby identifying an 
atom of the CL mimic that is proximal to the 
interface region . 

112. (New) The method of claim 111, wherein the enzyme has a 
monomer molecular weight greater than 20 kD. 

113. (New) The method of claim 112, wherein the enzyme has a 
monomer molecular weight greater than 35 kD. 
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114. (New) The method of claim 111, wherein the enzyme has a 
complete molecular weight greater than 50 kD. 

115. (New) ' The method of claim 114, wherein the enzyme has a 
complete molecular weight greater than 100 kD. 

116. (New) The method of claim 111, wherein the enzyme is from 
a human pathogen . 

117. (New) The method of claim 111, wherein the enzyme is from 
bacteria. 

• 118. (New) The method of claim 111, wherein the enzyme is a 
dehydrogenase . 

119. (New) The method of claim 111, wherein the enzyme is a 
kinase. 

120. (New) The method of claim 111, wherein the CL is a 
cof actor . 

121. (New) The method of claim 12 0, wherein the CL is 
ubiquitin. 

122. (New) The method of claim 120, wherein the CL is SAM (S- 
adenosyl methionine) . 

123. (New) The method of claim 120, wherein the cofactor 
contains a nucleotide. 

124. (New) The method of claim 123, wherein the CL is NAD+ . 

125. (New) The method of claim 123, wherein the CL is NADH. 
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126. (New) The method of claim 123, wherein the CL is NADP+. 



127. (New) The method of claim 123, wherein the CL is NADPH. 

128. * (New) The method of claim 123, wherein the CL is ATP. 

129. (New) The method of claim 123, wherein the CL is ADP. 

130. (New) The method of claim 111, wherein the CL is 
farnesyl -pyrophosphate . 

131. (New) The method of claim 111, wherein the CL is geranyl- 
pyrophosphate , 

132. (New) The method of claim 111, wherein the CL is geranyl- 
geranyl- pyrophosphate , 

133. (New) The method of claim 111, wherein the NMR cross-peak 
is identified by the cross -pea)c undergoing an intensity or shape 
change . 

134. (New) The method of claim 111, wherein the NMR cross-peak 
is identified by a relaxation effect. 

135. (New) The method of claim 111, wherein the NMR cross-peak 
is identified by the cross-peak undergoing a chemical shift 
change . 

136. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the transfer of magnetization to protons is only to or 
from amide protons . 
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137. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the detectable atoms are the NH protons of protein at an 
amino acid selected from the group consisting of Asn, Gin, Arg 
and His . 

138. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the detectable atoms are the methyl protons of protein 
specifically "C-^Ha labeled at an amino acid selected from the 
group consisting of Leu, Thr, lie, Val, Ala and Met. 

139. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear NMR method 
that includes a ^H-^^N correlation. 

140. (New) The method of claim 139, wherein the NMR method is 
a ^H-^^N correlation and nuclear Overhauser enhancement 
spectroscopy experiment. 

141. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear NMR method 
that includes a ^H-^^C correlation. 

142. (New) The method of claim 141, wherein the NMR method is 
an HNCA experiment . 

143. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using an NMR method that includes a {^H,^H} NGESY 
step. 

144. (New) The method of claim 143, further comprising the 
step of introducing a third dimension for or ^^C chemical 
shift. 
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145. (New) The method of claim 143, wherein a diagnostic ^H-^^C 
or ^H-^^N one bond coupling constant is obtained without 
decoupling to a heteroatom in one of the two dimensions, 

146. (New) The method of claim 143, further comprising the 
step of using 2D "C-^H or "N-^H HMQC or HSQC-{^H,^H} NOESY, 

147. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using an NMR experiment that uses transverse 
relaxation-optimized spectroscopy (TROSY) , whereby narrow line 
widths are achieved. 

148. (New) The method of claim 111, wherein an NMR cross-peak 
is identified using an NMR experiment that uses deuterium 
labeling, whereby narrow line widths are achieved. 

14 9. (New) The method of claim 111, wherein immediately 
adjacent is within 5 Angstroms. 

150. (New) The method of claim 111, wherein immediately 
adjacent is within 4 Angstroms, 

i 

151. (New) A method for identifying an atom of a common ligand 
mimic that is proximal to an interface region of an enzyme ; 

wherein the enzyme can bind a common ligand (CL) or a 
common ligand mimic (CL mimic) at a common ligand site (CL 
site) and can bind a specificity ligand (SL) at an adjacent 
specificity ligand site (SL site) ; 

wherein an interface region is defined as the atoms of the 
enzyme between the CL site and SL site, and atoms of an SL, 
if bound to the enzyme? 
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wherein the enzyme can catalyze a reaction involving the SL 
and a reactive atom of the CL; and 

wherein a CL reactive region is defined as the reactive 
atom of the CL and CL atoms immediately adjacent to the SL? 

comprising the steps of: 

(a) identifying an atom of the interface region, 
comprising the steps of: 

(1) binding a CL to the CL site of said enzyme and an 
SL mimic to the SL site of said enzyme, thereby 
forming an enzyme-CL-SL mimic complex; 

(2) irradiating one or more nuclei of atoms of said 
enzyme-CL-SL mimic complex and obtaining an NMR 
spectrum; 

(3) binding a chemically modified CL to the CL site 
of the enzyme and said SL mimic to the SL site of 
said enzyme, wherein the modification is to an 
atom of the CL reactive region, and then 
repeating the same NMR experiment; and 

(4) comparing the spectra from steps (a) (2) and 
(a) (3) to identify an NMR cross-peak 
corresponding to a nucleus that is affected by 
the chemical modification, thereby identifying an 
atom of the interface region; then 

(b) identifying an atom in a CL mimic that is proximal to 
the interface region, comprising the steps of: 
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(1) binding a CL mimic to the CL site of said enzyme; 

(2) irradiating the nucleus of the interface atom 
identified in step (a) ; and 

(3) identifying in a multidimensional NMR experiment 
an NMR cross -peak corresponding to a nucleus of 
the CL mimic that is perturbed by the irradiation 
of the interface nucleus, thereby identifying an 
atom of the CL mimic that is proximal to the 
interface region . 

152. (New) The method of claim 151, wherein the enzyme has a 
monomer molecular weight greater than 20 kD. 

153. (New) The method of claim 152, wherein the enzyme has a 
monomer molecular weight greater than 35 kD, 

154. (New) The method of claim 151, wherein the enzyme has a 
complete molecular weight greater than 50 kD. 

155. (New) The method of claim 154, wherein the enzyme has a 
complete molecular weight greater than 100 kD. 

156. (New) The method of claim 151, wherein the enzyme is from 
a human pathogen . 

157. (New) The method of claim 151,* wherein the enzyme is from 
bacteria. 

158. (New) The method of claim 151, wherein the enzyme is a 
dehydrogenase . 
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159. (New) The method of claim 151, wherein the enzyme is a 
kinase , 

160. (New) The method of claim 151, wherein the CL is a 
cof actor, 

161. (New) The method of claim 160, wherein the CL is 
ubiquitin . 

162. (New) The method of claim 160, wherein the CL is SAM (S- 
adenosyl methionine) , 

163. (New) The method of claim 160, wherein the cof actor 
contains a nucleotide. 

164. (New) The method of claim 163, wherein the CL is NAD+ , 

165. (New) The method of claim 163, wherein the CL is NADH. 

166. (New) The method of claim 163, wherein the CL is NADP+. 

167. (New) The method of claim 163, wherein the CL is NADPH, 

168. (New) The method of claim 163, wherein the CL is ATP, 

169. (New) The method of claim 163, wherein the CL is ADP. 

170- (New) The method of claim 151, wherein the CL is 
farnesyl -pyrophosphate . 

171. (New) The method of claim 151, wherein the CL is geranyl- 
pyrophosphate , 
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172. (New) The method of claim 151, wherein the CL is geranyl- 
geranyl -pyrophosphate . 

173. (New) The method of claim 151, wherein the NMR cross-peak 
is identified by the cross-peak undergoing an intensity or shape 
change . 

174. (New) The method of claim 151, wherein the NMR cross-peak 
is identified by a relaxation effect. 

175. (New) The method of claim 151, wherein the NMR cross-peak 
is identified by the cross-peak undergoing a chemical shift 
change . 

176. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the transfer of magnetization to protons is only to or 
from amide protons. 

177. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the detectable atoms are the NH protons of protein at an 
amino acid selected from the group consisting of Asn, Gin, Arg 
and His . 

178. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the detectable atoms are the methyl protons of protein 
specifically ^^C-^H3 labeled at an amino acid selected from the 
group consisting of Leu, Thr, lie, Val, Ala and Met. 

179. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear NMR method 
that includes a ^H-^^N correlation. 
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180. (New) The method of claim 179, wherein the NMR method is 
a ^H-^^N correlation and nuclear Overhauser enhancement 
spectroscopy experiment . 

181. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear NMR method 
that includes a ^H-"C correlation. 

182. (New) The method of claim 181, wherein the NMR method is 
an HNCA experiment. 

183. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using an NMR method that includes a {^H,^h} NOESY 
step . 

184. (New) The method of claim 183, further comprising the 
step of introducing a third dimension for ^^N or ^^C chemical 
shift. 

185. (New) The method of claim 183, wherein a diagnostic ^H-"C 
or ^H-^^N one bond coupling constant is obtained without 
decoupling to a heteroatom in one of the two dimensions. 

186. (New) The method of claim 183, further comprising the 
step of using 2D ^^C-^H or^'N-^H HMQC or HSQC-{'H,'h} NOESY. 

187. (New) The method of claim 151, wherein an NMR cross -peak 
is identified using an NMR experiment that uses transverse 
relaxation-optimized spectroscopy (TROSY) , whereby narrow line 
widths are achieved. 
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188. (New) The method of claim 151, wherein an NMR cross-peak 
is identified using an NMR experiment that uses deuterium 
labeling, whereby narrow line widths are achieved. 

189. (New) The method of claim 151, wherein immediately 
adjacent is within 5 Angstroms. 

190. (New) The method of claim 151, wherein immediately 
adjacent is within 4 Angstroms. 

191. (New) A method for identifying an atom of a common ligand 
mimic that is proximal to an interface region of an enzyme; 

wherein the enzyme can bind a common ligand (CL) or a 
common ligand mimic (CL mimic) at a common ligand site 
(CL site) and can bind a specificity ligand (SL) at an 
adjacent specificity ligand site (SL site) ; 

wherein an interface region is defined as the atoms of 
the enzyme between the CL site and SL site, and atoms 
of an SL, if bound to the enzyme; 

wherein the enzyme can catalyze a reaction involving 
the SL and a reactive atom of the CL; and 

wherein a CL reactive region is defined as the 
reactive atom of the CL and CL atoms immediately 
adjacent to the SL; 

comprising the steps of : 

(a) identifying an atom of the interface region, 
comprising the steps of: 
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(1) binding a CL to the CL site of said enzyme and an 
SL to the SL site of said enzyme; 



(2) irradiating a nucleus of an atom of the SL; 

(3) identifying in a multidimensional NMR experiment 
an NMR cross -peak between an atom of said CL and 
an atom of said SL; and an NMR cross -peak between 
said atom of said SL, or an atom proximal to said 
SL atom, and an atom of said enzyme, thereby 
identifying an SL reactive region immediately 
adjacent to the CL and an atom of the interface 
region; 

(4) binding a chemically modified CL to the CL site 
of the enzyme, wherein the modification is to an 
atom of the CL reactive region, and then 
repeating the same NMR experiment; and 

(5) comparing the spectra from steps (a) (3) and 
(a) (4) to identify an NMR cross-peak 
corresponding to a nucleus that is affected by 
the chemical modification, thereby identifying am 
SL reactive region immediately adjacent to the CL 
and an atom of the interface region; then 



(b) identifying an atom in a CL mimic that is proximal to 
the interface region, comprising the steps of: 

(1) binding a CL mimic to the CL site of said enzyme; 

(2) irradiating the nucleus of the interface atom 
identified in step (a) ; and 
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(3) identifying in a multidimensional NMR experiment 
an NMR cross -peak corresponding to a nucleus of 
the CL mimic that is perturbed by the irradiation 
of the interface nucleus, thereby identifying an 
atom of the CL mimic that is proximal to the 
interface region, 

192. (New) The method of claim 191/ wherein the enzyme has a 
monomer molecular weight greater than 20 kD. 

193. (New) The method of claim 192, wherein the enzyme has a 
monomer molecular weight greater than 3 5 kD. 

194. (New) The method of claim 191, wherein the enzyme has a 
complete molecular weight greater than 50 kD. 

195. (New) The method of claim 194, wherein the enzyme has a 
complete molecular weight greater- than 100 kD. 

196- (New) The method of claim 191, wherein the enzyme is from 
a human pathogen. 

197. (New) The method of claim 191, wherein the enzyme is from 
bacteria . 

198. (New) The method of claim 191, wherein the enzyme is a 
dehydrogenase , 

199. (New) The method of claim 191, wherein the enzyme is a 
kinase . 

200. (New) The method of claim 191, wherein the CL is a 
cof actor . 
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201. (New) The method of claim 200, wherein the CL is 
ubiquitin. 

202. (New) The method of claim 200, wherein the CL is SAM (S- 
adenosyl methionine) . 

203. (New) The method of claim 200, wherein the cof actor 
contains a nucleotide, 

204. (New) The method of claim 203, wherein the CL is NAD+ . 

205. (New) The method of claim 2 03, wherein the CL is NADH. 

206. (New) The method of claim 203, wherein the CL is NADP+. 

207. (New) The method of claim 2 03, wherein the CL is NADPH. 

208. (New) The method of claim 203, wherein the CL is ATP. 

209. (New) The method of claim 203, wherein the CL is ADP. 

210. (New) The method of claim 191, wherein the CL is 
famesyl -pyrophosphate . 

211. (New) The method of claim 191, wherein the CL is geranyl- 
pyrophosphate . 

212. (New) The method of claim 191, wherein the CL is geranyl- 
geranyl -pyrophosphate . 

213. (New) The method of claim 191, wherein the NMR cross-peak 
is identified by the cross-peak undergoing an intensity or shape 
change . 
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214. (New) The method of claim 191, wherein the NMR cross-peak 
is identified by a relaxation effect.. 

215. (New) The method of claim 191, wherein the NMR cross-peak 
is identified by the cross-peak undergoing a chemical shift 
change. 

216. (New) The method of claim 191, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the transfer of magnetization to protons is only to or 
from amide protons . 

217. (New) The method of claim 191, wherein an NMR cross -peak 
is identified using a multidimensional multinuclear method, 
wherein the detectable atoms are the NH protons of protein at ah 
amino acid selected from the group consisting of Asn, Gin, Arg 
and His. 

216, (New) The method of claim 191, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear method, 
wherein the detectable atoms are the methyl protons of protein 
specifically ^^C-^Hj labeled at an amino acid selected from the 
group consisting of Leu, Thr, lie, Val, Ala and Met. 

219. (New) The method of claim 191, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear NMR method 
that includes a ^H-^^N correlation . 

220. (New) The method of claim 219, wherein the NMR method is 
a ^H-^^ correlation and nuclear Overhauser enhancement 
spectroscopy experiment . 
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221, (New) The method of claim 219, wherein an NMR cross-peak 
is identified using a multidimensional multinuclear NMR method 
that includes a ^H-"C correlation. 

222* (New) The method of claim 221, wherein the NMR method is 
an HNCA experiment . 

223. (New) The method of claim 191, wherein an NMR cross-peak 
is identified using an NMR* method that includes a {^H,^H} NOESY 
step. 

224. (New) The method of claim 223, further comprising the 
step of introducing a third dimension for "n or chemical 
shift. 

225. (New) The method of claim 223, wherein a diagnostic ^H-"c 
or ^H-^^N one bond coupling constant is obtained without 
decoupling to a heteroatom in one of the two dimensions. 

226. (New) The method of claim 223, further comprising the 
step of using 2D ^^C-'H or ^^-^H HMQC or HSQC- {^H, ''H} NOESY. 

227. (New) The method of claim 191, wherein an NMR cross-peak 
is identified using an NMR experiment that uses transverse 
relaxation-optimized spectroscopy (TROSY) , whereby narrow line 
widths are achieved. 

228. (New) The method of claim 191, wherein an NMR cross-peak 
is identified using an NMR experiment that uses deuterium 
labeling, whereby narrow line widths are achieved. 

229. (New) The method of claim 191, wherein immediately 
adjacent is within 5 Angstroms. 
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230- (New) The method of claim 191, wherein immediately 
adjacent is within 4 Angstroms. 



PAGE 24J25 * RCVD AT 1/5ttO(W 2:58:39 PM [Eastern Standard Time] • SVRiUSPT -EFXRF-2/0 * DNIS:7465285 • CSID:858 597 1585 " DURATI N (mm-ss): 05-56 



